The primary determinants of disease are mainly economic and social, and therefore its remedies must also be economic and social. Medicine and politics cannot and should not be kept apart.
(Rose G.) 1 Geoffrey Rose (1926 Rose ( -1993 ) had a unique understanding of preventive strategies at both population and individual level. He was among the first to distinguish between a 'high-risk strategy' and a 'population strategy' to prevent diseases. His population strategy as described in detail in his book The strategy of preventive medicine recognises the fact that 'a large number of people at a small risk may give rise to more cases of disease than the small number who are at high risk'.
The role of socioeconomic status for cardiovascular diseases
Socioeconomic changes can induce significant changes in cardiovascular mortality independent from the genetic background. In the wake of the economic reforms, industrialisation and introduction of western lifestyle in China since the 1980s the cardiovascular mortality of men in Beijing increased by 50% within a 15-year period (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) . 2 On the other hand, data from the Nurses' Health Study suggest that 82% of all coronary events could be prevented by maintaining a healthy lifestyle. 3 In a Swedish study in women low-risk behaviour was associated with a 92% decrease in myocardial infarction. 4 Lloyd-Jones and colleagues 5 calculated the remaining lifetime risk for cardiovascular diseases can be reduced by 84% in men and by 93% in women at age 50 years if they adhere to only four optimal risk factor characteristics: (a) untreated total cholesterol less than 4.65 mmol/L (<180 mg/dL); (b) untreated blood pressure less than 120/80 mmHg; (c) non-smoker; and (d) non-diabetic.
Although risk factor status is not identical to socioeconomic status (SES) it was clear since the Whitehall Study in the 1960-1970s that poverty and low SES play a special role in shaping individual risk exposure. 6 Rose described the multifaceted influence of a poor environment in clear words:
socio-economic deprivation includes a whole constellation of closely interrelated factors, such as lack of money, overcrowded and substandard housing, living in a poor locality, worse education, unsatisfying work or actual unemployment, and reduced social approval and self-esteem. In turn this constellation of deprivations leads to a wide range of unhealthy behaviours, including smoking, alcohol excess, poor diet, lack of exercise, and a generally lower regard for future health. Other family-related factors could be linked with SES: in the Dallas Heart Study women with more than three children had increased coronary calcium scores. 7 From individual risk factors to the pathogenic envirome Humans differ fundamentally from animals in their habitat:
Unlike other animals, who exist primarily in their natural environment, humans live in elaborate, self-created microenvironments. They form large social networks fashioned by history and culture, and they survive in diverse geographic ecosystems to which they have variably adapted during the course of their evolution.
(Bhatnagar) 8 The role of these environmental living conditions, which determine our individual and collective risk exposure, has not been in the focus of research in cardiovascular disease prevention:
Currently, many environmental factors are not taken into account when estimating CVD [cardiovascular disease] risk. Most CVD estimates in use are based on multivariable regression equations in which major risk factors -total cholesterol, HDL (high-density lipoprotein), systolic blood pressure, smoking status, and diabetes mellitus -are weighted to calculate a composite risk score, which is then converted to an absolute probability of developing coronary heart disease (CHD) within a certain time frame. 9 Because of this methodological approach the socioeconomic background and its consequences as outlined by Rose are frequently overlooked and not even recorded in clinical studies or in clinical routine. Physiological cardiovascular risk factors are often viewed as disconnected from the conditions of the patient's environment. Currently, pathophysiological research areas are termed by their methodological approach: the genetic background or genome, the protein regulation or proteome,etc. In analogy, Riggs uses the term 'envirome' to describe the totality of environmental factors which determine through their interaction with the genetic background the individual cardiovascular risk. To improve the measurement of environmental risk factors for cardiovascular diseases he proposes a more systematic approach to the envirome and subdivides in into three major spheres: the personal, social, and natural environment (Figure 1 ). In the framework of his model the socioeconomic background of a person belongs to the personal microenvironment, which is 'created by either choice or chance'. 9 Occupation, income and wealth define the economic circumstances of life. Education, household income and cardiovascular health are directly related, as evidenced in many epidemiological studies. The economic foundations define living conditions (housing, nutrition, sleep, physical activity, exposure to pollution), which in turn influence cardiovascular risk.
While a number of epidemiological studies have described a clear inverse relation between personal or household income and risk for future cardiovascular diseases, few have looked at the social envirome and have tried to measure disease effects of complete neighbourhoods -i.e. to distinguish between the effects of a low individual level SES and low area-level SES. 10 Yet, socioeconomic differences may be responsible for up to 80-90% of variance in health outcomes. 11 In consequence, it may be a better strategy for prevention to target high-risk areas rather than high-risk individuals because of logistic aspects (i.e. creation and development of local prevention centers).
Socioeconomic areas: a novel concept for cardiovascular prevention?
In this edition of the European Journal of Preventive Cardiology Djekic and colleagues from the Sahlgrenska University Hospital, Gothenburg, Sweden, assessed coronary artery calcification (CAC) as a surrogate parameter for coronary atherosclerosis among 1067 individuals from either low and high SES areas in the pilot phase of the Swedish CArdioPulmonary bioImage Study (SCAPIS). 10 CAC has long been used as indicator of coronary atherosclerosis and is well established in populationbased studies -even in asymptomatic individuals. 12 CAC was detected in 46.3% of individuals from low-SES areas and in 36.6% of individuals from high-SES areas. The clear relation between living in a low-SES environment and CAC persisted after adjusting for age and sex; however, in a multivariable logistic regression model with adjustment for age, sex and cardiovascular risk factors, the odds for CAC were not significantly higher among persons living in low-SES areas (odds ratio 1.18, 95% confidence interval 0.87-1.60). 10 What are the implications of the SCAPIS data?
The differences in CAC between individuals coming from high and low SES backgrounds are almost entirely explained by differences in cardiovascular risk profile -at least in Sweden. This means that factors related to living in a low-SES area such as apartment size, air pollution, sanitation, drinking water quality etc. have no detectable influence on cardiovascular risk as measured by CAC in developed countries. This was not always the case: In the Whitehall Study, which covered the years 1967-1977, men of the lowest SES had a 2.7-fold higher 10-year coronary artery disease mortality than those in the highest grade of SES. 10 After adjusting for classic risk factors, the relative risk was only reduced to 2.1. Compared to the SCAPIS data this finding indicates that environmental factors (i.e. housing, pollution, occupational exposure to pathogens) probably played a greater role than at present. Of course, the findings of the SCAPIS study cannot be extrapolated to countries in the developing world, where SES differences are accompanied by much greater differences in living conditions. Second, because CAC is so well related to established cardiovascular risk factors it is amenable to risk-based interventions. The concept of the cardiovascular risk envirome is important for designing targeted population-based intervention strategies. In the past Geoffrey Rose distinguished only two prevention strategies: the 'high-risk strategy' and the 'population strategy' -the former for an individualised secondary prevention intervention, the latter for a prevention strategy in apparently healthy subjects at risk. Based on the concept of the high-risk envirome there may be a third strategy in between: the targeting of people living in high-risk low-SES areas. In the United States for example, approximately 80% of health disparities The human environment encompasses all personal, social and natural conditions that affect the wellbeing of an individual 'within society and could mean anything external to an individual'. 9 To conceptualise SES within the envirome both the personal microenvironments and the social environment are important. Within the personal environment SES is largely defined by income, wealth, occupation and education. However, SES has profound consequences for almost all aspects of the personal microenvironment, including but not limited to lifestyle issues such as nutrition, physical activity, smoking and living conditions related to housing, gardens and family structures. In the larger social environment area-level SES is primarily reflected in the domains of knowledge, technology, health services and economics. Strong interactions with the built environment and pollution are obvious.
occur in approximately 6000 or 16% of the nation's 38,000 ZIP codes. 11 Examples with local prevention intervention teams and from community prevention centres 13 demonstrate that such a strategy is both feasible and effective. They just need to have adequate financial support within national healthcare budgets -which brings us back to Sir Geoffrey Rose: 'Medicine and politics cannot and should not be kept apart'.
Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
